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DETAILED ACTION 
Claim Rejections - 35 USC §112 

1. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

2. Claim 28 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to reasonably convey to one 
skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. The specification as filed does not support the 
limitation that the polishing surface of the polishing pad was attached to a lower surface 
of the support. The specification as filed supports that the polishing pad, as a whole, 
was attached to a lower surface of the support, but that the polishing surface faced 
away from the support. Since the polishing surface faces the wafer, it cannot be 
attached to the lower surface of the support, otherwise, it could not have contacted the 
processing surface of the susbtrate. Examination of claim 28 will be based upon the 
polishing pad, as a whole, being attached to the lower surface of the support. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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4. Claims 1-5 and 7-8 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Chen et al (US 2002/01 30049) in view of Kimura et al (US 2001/0024691 ). 

Chen et al teach (see figures 4-8 and related description) an electrolytic 
processing apparatus including a substrate holder (head assembly 478) for holding a 
substrate and a first electrode (802) to make contact with the substrate for passing 
electricity to a processing surface of the substrate, an electrode head including a 
second electrode (426) and a polishing surface (428) facing the processing surface of 
the substrate held by the substrate holder, an electrolytic solution injection portion (440) 
for injecting an electrolytic solution between the processing surface of the substrate held 
by the substrate hold and the second electrode, a relative movement mechanism (468) 
for pressing the polishing surface of the electrode head against the substrate held by 
the substrate holder and is capable of operating such that during electroplating the 
wafer is held apart from the polishing surface and during electrolytic etching the wafer is 
held in contact with the polishing surface for pressing the polishing surface of the 
electrode head against the substrate held by the substrate holder and a power source 
(not shown) for applying a voltage between the first and second electrodes. Since the 
apparatus of Chen et al was used for either electrodeposition or electropolishing (see 
paragraphs 69, 70 or 77) the power supply was adapted for alternating the direction of 
electric current such that the second electrode was either a cathode or an anode. 

Thus, Chen et al fail to teach adding a high resistance structure between the 
second electrode and the polishing surface. 
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Kimura et al teach (see figures 42-51 and related description, particularly 
paragraph 201) interposing a high resistance structure between an electrically-biased 
substrate and the counter electrode for the purpose of increasing the uniformity of the 
electrodeposited film. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
added a high resistance structure as taught by Kimura et al to the apparatus of Chen et 
al for the purpose of increasing uniformity of the electrodeposited film. 

Regarding claims 2-5, Chen et al teach making the polishing pad (428) from a 
polyurethane foam (see paragraph 74) and supported by a support (444). With respect 
to claims 2 and 3, it would have been obvious to one of ordinary skill in the art to have 
utilized the relatively rigid high resistance structure of Kimura et al for the support 
diffuser plate (444) of Chen et al in order to reduce the number of parts needed for 
assembling the device. 

Regarding claim 7, the press mechanism of Chen et al included a spring (532). 

Regarding claim 8, the type of solution used within the claimed apparatus is not 
accorded patentable weight. See MPEP 21 14. However, it is noted that even if the 
limitation were granted patentable weight, Chen et al and Kimura et al teach using an 
electroplating solution. 

5. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Chen et 
al (US 2002/0130049) in view of Kimura et al (US 2001/0024691) as applied above to 
claim 1 and further in view of Matsuda et al (US 6,375,823). 
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Chen et al and Kimura et al fail to teach that the surface of the high resistance 
structure facing the substrate was used as the polishing surface. 

However, Kimura et al do teach that the high resistance structure was made of 
porous ceramic materials. 

Matsuda et al teach (see abstract and col. 9, line 60 to col. 10, line 24) that 
polishing surfaces for polishing of semiconductor wafers could have been made from 
porous ceramic materials instead of polymeric foams. 

Therefore, since the surface of the high resistance structure was known in the 
prior art to be capable of use as a polishing surface, it would have been obvious to one 
of ordinary skill in the art to have incorporated the high resistance structure of Kimura et 
al into the apparatus of Chen et al to replace both the support and the polishing pad, 
and to have utilized the high resistance structure as the polishing surface. 
6. Claims 9-13, 15-16 and 28-30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Chen et al (US 2002/0130049) in view of Kimura et al (US 
2001/0024691) and Talieh (US 6,176,992). 

Chen et al teach (see figures 4-8 and related description) an electrolytic 
processing apparatus including a substrate holder (head assembly 478) for holding a 
substrate and a first electrode (802) to make contact with the substrate for passing 
electricity to a processing surface of the substrate, an electrode head including a 
second electrode (426) and a polishing surface (428) facing the processing surface of 
the substrate held by the substrate holder, an electrolytic solution injection portion (440) 
for injecting an electrolytic solution between the processing surface of the substrate held 
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by the substrate hold and the second electrode, a relative movement mechanism (468) 
for pressing the polishing surface of the electrode head against the substrate held by 
the substrate holder and is capable of operating such that during electroplating the 
wafer is held apart from the polishing surface and during electrolytic etching the wafer is 
held in contact with the polishing surface for pressing the polishing surface of the 
electrode head against the substrate held by the substrate holder and a power source 
(not shown) for applying a voltage between the first and second electrodes. Since the 
apparatus of Chen et al was used for either electrodeposition or electropolishing (see 
paragraphs 69, 70 or 77) the power supply was adapted for alternating the direction of 
electric current such that the second electrode was either a cathode or an anode. 

Thus, Chen et al fail to teach (1) adding a high resistance structure between the 
second electrode and the polishing surface (2) performing "face up" processing of the 
substrate. 

Kimura et al teach (see figures 42-51 and related description, particularly 
paragraph 201) interposing a high resistance structure between an electrically-biased 
substrate and the counter electrode for the purpose of increasing the uniformity of the 
electrodeposited film. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
added a high resistance structure as taught by Kimura et al to the apparatus of Chen et 
al for the purpose of increasing uniformity of the electrodeposited film. 

Talieh teaches (see abstract, figures 1A, 1B and 2) that both "face up" and "face 
down" electrochemical mechanical processing techniques were known in the art of 
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processing semiconductor wafers, and that both were known to be functional 
equivalents. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
taken the "face down" processing apparatus of Chen et al and converted it to a "face up" 
processing apparatus, such as that shown by Kimura et al by providing a substrate 
holder for holding a substrate with its processing surface facing upward, an electrode 
head with the high resistance structure below the second electrode (i.e.-between the 
second electrode and the substrate) and with a polishing surface facing at the bottom of 
the high resistance structure (i.e.-facing the substrate processing surface. 

Regarding claims 10-13, Chen et al teach making the polishing pad (428) from a 
polyurethane foam (see paragraph 74) and supported by a support (444). With respect 
to claims 2 and 3, it would have been obvious to one of ordinary skill in the art to have 
utilized the relatively rigid high resistance structure of Kimura et al for the support 
diffuser plate (444) of Chen et al in order to reduce the number of parts needed for 
assembling the device. 

Regarding claim 15, the press mechanism of Chen et al included a spring (532). 

Regarding claim 16, the type of solution used within the claimed apparatus is not 
accorded patentable weight. See MPEP 21 14. However, it is noted that even if the 
limitation were granted patentable weight, Chen et al and Kimura et al teach using an 
electroplating solution. 

Regarding claim 28, Chen et al teach (see figure 4) that the electrode head 
included a housing (434) and a support (444) arranged so as to close an opening of the 
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housing, with the polishing pad being attached to the external surface of the support. In 
view of the teachings of Talieh and Kimura et al,' it would have been obvious to have 
reversed the positions of the substrate holder and electrode head. When doing so, the 
support would close a "lower" opening of the housing and the polishing pad would have 
been attached to a "lower" surface of the support (444). It would have been within the 
ability of one of ordinary skill in the art to have arranged the high resistance structure 
taught by Kimura et al within the housing (434) of Chen et al, between the support (444) 
and the electrode (426) to have provided adequate increase in uniformity of processing. 

Regarding claims 29 and 30, Talieh teach (see abstract, figures 1A, 1B and 2) 
that both "face up" and "face down" electrochemical mechanical processing techniques 
were known in the art of processing semiconductor wafers, and that both were known to 
be functional equivalents. When processing wafers in the "face up" position, the wafer 
would have been held in a fixed position, such as that shown by Kimura et al, with the 
relative movement provided to the electrode head. 

7. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Chen et 
al (US 2002/0130049) in view of Kimura et al (US 2001/0024691) and Talieh (US 
6,176,992) as applied above to claim 9 and further in view of Matsuda et al (US 
6,375,823). 

Chen et al, Kimura et al and Talieh fail to teach that the surface of the high 
resistance structure facing the substrate was used as the polishing surface. 

However, Kimura et al do teach that the high resistance structure was made of 
porous ceramic materials. 
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Matsuda et al teach (see abstract and col. 9, line 60 to col. 10, line 24) that 
polishing surfaces for polishing of semiconductor wafers could have been made from 
porous ceramic materials instead of polymeric foams. 

Therefore, since the surface of the high resistance structure was known in the 
prior art to be capable of use as a polishing surface, it would have been obvious to one 
of ordinary skill in the art to have incorporated the high resistance structure of Kimura et 
al into the apparatus of Chen et al to replace both the support and the polishing pad, 
and to have utilized the high resistance structure as the polishing surface. 

Response to Arguments 
8. Applicants arguments filed 28 February 2007 have been fully considered but 
they are not persuasive. Applicant has argued that: 

a. Chen et al do not teach a single power source coupled to both the first and 
second electrodes. 

In response, by necessity, the first and second electrodes of Chen et al must be 
connected by a complete electrical circuit in order for the electrolytic process to occur. 
The opposite electrical bias applied to the first and second electrodes must be 
connected through a single path, e.g.-a single power source, otherwise, as would be 
clear to one of ordinary skill in the art, the apparatus would have been inoperable. 
Further, it is noted that Chen et al do not teach using different power sources to connect 
to the first and second electrodes, merely "a power source". 

b. Chen et al teaches a lift mechanism which controls the height of the 
carrier assembly in relation to the partial enclosure, but does not teach that 
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during electroplating the substrate holder and the electrode head are arranged to 
provide a space between the processing surface of the substrate and the 
polishing surface. 

In response, since the apparatus of Chen et al was capable of controlling the 
vertical positioning of the substrate holder at any time during processing, it would have 
been capable of operating in the claimed fashion. See MPEP 2114. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Harry D. Wilkins, III whose telephone number is 571- 
272-1251. The examiner can normally be reached on M-F 8:30am-5:00pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy V. King can be reached on 571-272-1244. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571 -272-1 OQO^ 




Harry D Wilkins, III 
Primary Examiner 
Art Unit 1742 
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